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UNIT 2. THE NATURAL NUMBERS. DIVISIBILITY

2.- THE DECIMAL NUMERAL SYSTEM

12.2.— The Nzturzl numbers set.

Natural numbers are the numbers used {or counting things. Natural numbers are positive
numbers (numbers that are more than o). They are 2, 2, 3, 4, &.. and so on untd infinity,
Natural numbers have two main purposes: you can use them Lor counting ('there are 3 apples
on the +table"), and Lor ordering (“this (s +the 3rd largest city in the country").

Mathematicians use N to re-per to the set o‘p all natural numbers.

Nztural numbers are glso called Counting Numbers. In Spanish they are cilled nimeros
cardinagles i they are used Lor counting or nimeros ordinzles A they are used Lor

orden’ng.
Definction:
Natural numbers are the numbers used Lor counting or ordering things.

Spanish Los nimeros naturales son los que se usan para contar y ordenar cosas

2.2.—- The decimzl numerzl system

Un sistemz de numeracién es el conunto de reglas y simbolos que hacen posible Ia

representacibn de nimeros.

The Sumerians were the Lirst people with a numeral system. Since then, Eayptians, Mayas,
Romans, etc. have had their own numeral systems. But around 233, 3 positional system beaan
in India. The Indian system was transmitted to Europe by Arabs, so it wis named the

Hindu=Arabic numeral system. This wis the precursor o'p our system o'p numeration.

Nuestro sistema de numeracién es decimal y posicional. Usa diez simbolos diferentes (o,
1,2, % 4 5, 6, 2 8y 9 y ademis, el valor de cada cilra depende de su posicibn. Por
ejemplo, en el nimero  22.320, el primer 2 tiene unz valer de 20.000 unidades, sin

embarao el iltimo 2 tiene un valor de 20 unidades.
Definction:
Our numeril system is a3 decimal and a place-value notation system. It is decimal because it

ts Lormed with ten symbols and it is positional because the value ol each diait depends on

the position in the number

Spanish Nuestro sistema de numeracibn es decimal y posicional. Decimal porgue se Lorma con

\ diez simbolos y posicional porgue el valor de cada cilra depende de la posicién que ocupa en _/
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4
el nimero

En el sistema decimal cada posicion representa una potencia de 2o, Asl) empezando por [a
derechs, la primera posicién equivale 3 2 unidad, la sequnda 3 20 unidades, la tercera a 1o,

ete. Cada posicibn recibe un nombre en Lincibn de su valor:

Exercise: Write 3 number with € aé:gi-ts over the lnes and translate the 14://ou£r73 wordls’

Units or Ones:

Tens
Hundreds:
Thousands:

Ten thousands:
Hundred thousands:

Mcllcons:

VVVVVVlJ

Ten millcons:

Un nimere puede descompenerse en sumz de productes que expresen el valor de cada unz de

sus cilras en Luncibn de su posicibn o 3l revés:

Solved example:

2.— Write the number 122034252 2s an addition

22.03% 252 = IxA0.000.000 + 2xL.000.000 + X200 + $xL.000 + 1x100 + Sx2L + 2x1T

In Spanisk: 2 Decenz de Millén + 2 Unidades de Millén + 3 Decenas de Millar + 4 Unidades
de Milar + 2 Centeng + & Decenzs + 2 Unidades

In English’ 2 Ten Midlons + 2 Millions + 3 Ten Thousands + 4 Thousands + 2 Hundreds + &
Tens + 2 Uncts

2= Find out the number represented by 3 Millions + 3 Hundred Thousands + 22 Thousands +
35 Tens + 2 Uncts.

Hay dos Lormas de hacer este gjercicio!

® Calculands el valor de cads cira segu?) su posicidn y sumande:

3 Millcons = 3 x oL = BpoooorL
3 Hundred Thousands =3 x o000 = 3ov.000
22 Thousands =22 x 2000 < 22000
35 Tens = 35 x 20 = 350
2 Units =2 x 7 = 2

\ 3322352 /
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® Dibuyando Iinezs con los nombres de las posiciones y colocande las cantidades uwnz por una.
St wna cantidad tiene mis de uwnz ciH¥a entonces hay oque escribirls empezando en su

correspondiente posicidn pero hacia lg ifequierds.

V4 v U yd v U yd a U
Solve the 1(]9//940[03 exercises.

24— Write the numbers below zs an addition in English and in Spanish like the solved

example zbove.

2) 2200423 b) 203.245.023;

24— Find out the mumbers which are {ormed by the -A)//ouing values:

2) 23 Unidades de Milldn + 52 Unidades de Millar + 3 Centenas + 2% Unidades =

b) 22 Centenas de Millén + 224 Decenas de Millar + 3% Decenzs + & Unidades =

c) 2 Thousand Mcllcons + 3 Millions + & Ten Thousands + 2 Thousands + 3 Hundreds + & Units

) 3 Hundred Millcons + 2.2 Millcons + 234 Hundreds + 22 Uncts =

1.3.—- Representation and erdering

The natural numbers can be represented on 2 hald line (semirrects) (line with a Lixed
beainning and with no Lixed ending) that beains with zero and which is divided in equal

segmerr(:s.

>

| | | | | | | |
I I I I I I I I
v 12 2 3 4 5 6 7 %
Esta representacion puede usarse para ordenar los nimeros. Un nimero es mayor que otro si

estd situado mis 2 la derecha en [a semirrecta.

To compare two numbers, we can use three symbols: > (areater than: mayor gque), = (equal to:

tquial 3) ; < (less than: menor gque).
Solve the exercise:
34~ Put the corresponding symbols between the 1@//0;4)[03 numbers:

5 7 2003 2030 10020 L0200 9878 I799

2.~ READING AND WRITING NUMBERS

\ 2.2.- Descm:b::ng 2 number in words _/
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Parz leer un nimero o Lorma mis Licil es usar los separadores de miles cada tres celras
empezando por el Linal. Después nombraremos los puntes (mil, mellén, mil, billén, etc.). Para
leer el nimero iremos leyendo cada arupo de tres cbras y a continuacién el nombre del

punte.
Solved example:
3= Describe in words the number 12.045.235.003.23¢

*  Primero nombraremos cada unoe de los puntos del nimero:

22,045,235 .003.72 3¢

!

Bellcon Thousand  Mcllion Thousand
Bellén Ml Mellén Ml
o Anora leeremos cada grupe de tres nimeros y después el nombre del punto:

Twelve billcon #ort_y five thousand twe hundred and thirty Love million three
thousand one hundred and thirty Lour.

Doce billones cuarentz y cincoe mil doscientos treintz y cince millones tres mcl

ciento treinta y cudtro.

WNote: In Englishy numbers are written using commas (nstead ol dots.  Example:
22,045,235 ,003,73%)

Solve the exercise’
44.— Describe the 1()0//0;4)4’03 numbers in words, in Spanish and in English:
2) 3400 34002 b) 3.o04000.223.00%

c) 12005 000012 300 d) 323005 . co0.000 345

2.2.- Write an _amount & fqures:

Para escrchir una determinada cantidad en cibras numéricas subraya todas fas palabras que
hagan referencia al nombre de un separador de miles (millén, mil, etc.). Escribe los puntos
separades por un espacio, deberis de empezar por el mayor que aparezca y escribirlos todos
hasta lleqar 3l separador de mil. Por iltimo escribe entre los puntos los grupos de nimeros

completando hasta tres cifras en cada caso.
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Solved example:
4—Write ten billion one hundred thirteen million two thousand twenty three in Agures.'
*  Prmero subrayaremos todis [as palabras que hagan rederenca 2 mil, millén, billén, ete:
ten billion one hundred thirteen million two thousand twenty three
dier billones ciento trece millones dos mil veintitres

*  Ahora tenemos que escribir empezands por el mayor.(Hay gue escribirles todes gungue no

se nombren, en el nimero)

(4 4 (4 (4

[ I

Bellcon Thousand Mllcon  Thousand
Bellén Mel Mellén Mel
*  Tenemos gque escribir las cantidides entre los puntos, siempre completando con ceros pard
que haya tres citbas entre cads dos puntos:
200001271 3.002.023
Solve the exercise’
A~ Write the 4//0«)4’03 amounts in 4’3are_¢,'
2) Cuarenta billenes tres mil millones ciento cuarents mil
b) trece billones, descientos mil tres millones ciente doce mil cuatro
e) telve billion tweo hundred and ﬁor-ﬁy thousand millcon three hundred thousand and Live

d) Four billion twenty seven thousand two million {ive thousand three hndred and

Aitpteen

e) Filteen billion Lorty fve thousand three hundred and twenty 4bur, six milon and
two hundred

3,- OPERATIONS WITH NATURAL NUMBERS

3,2~ Addition

Adding is the same 3s putting together or joinina two values into one. Es reunir, juntar,
afadir. We read 3 + & = g ke “Three plus Love is equdl to eigh't“ or “Three plus Love

\ equils eight“ or “Three plus Lve :s ei\a)ht“. Terms (n the addition are called addends and _/
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the result is cilled the sum. In Spanish the addends are the sumandos.
Solved Example:

5. The lbrary has lent 45 books [ast Monday, 5o books on Teesday and 73 books on Wed-
nesday. How many books have they lent?

45 + Sp + 23 = 268 books. Answer: They have lent 168 books

3.2.- The properties o£ addition

The properties 3re the closure, commutative, associative, and additive identity

® Closure property: Addition of two natural numbers cs gloays another natural number. For
example 6 + 7 = 13

® Commutitive property: When two natural numbers are added, the sum is the same
reaardless of the order ol the addends. a+ b = b + a. For example & + 2= 2 + 4

® Associative Property: When three or more natural numbers are added, the sum is the
same regardless o the arouping of the addends. s+ b+c=(a+by+c=a+(b+c) For
example (2 + 3) + 4 = 2 + (3 + 4)

o Additive Identity Property: The sum of any natural number and zero is the oriainal

number. For example 5 + o = 5.
De@ia«:ﬁog.’ (Try to translate the properties into Spanish)

Ley de Composicibn interna: La suma de dos nimeros naturdles es siempre otro nimero

natural
Propiedad Conmutativa: El orden de los sumandes no altera la sumz

Propiedad Asociativa: Al sumar varios sumandos no importa como se aarupen el resultado

es siempre el mismo

Elemento neutro! Existe un elemento neutro que sumado 2 cudlquier nimero [o dejz ‘aual. Es

el cero

2.3.- Subtrzction of naturzl numbers

Subtracting is removing or takina away seme objects Lrom 2 aroup. Es quitar, eliminar.

14 “
We read 23 — 7 = & like Thirteen subtriact seven equils six (sometimes you can see

“thirteen take away seven equals six" but it is better to use the {irst expression.

The terms o subtraction are called minuend and subtrazhend, the outcome is called the
difLerence.

N /




/@ EI/F}‘.I‘SL\ }-ﬁtlxﬂ A~ €0, Purilvaual seckion oh FES Blas lm}.dm{:)

® The minuend. is the Lirst number, it is the number Lrom which you take something and it
must be the larqer number. In Spanish it is called minuendo

® The subtrahend is the number that is subtracted and it must be the smaller number. In
Spanish it is called sustraendo

o The difference is the resut of the subtraction. In Spanish it is called diferencia

T check i the subtraction is correct we add up the subtrahend and the dfiference. The

outcome must be the minuend.

Pruebz de 2 resta:

Menuend = Subtrahend + Diference;

And in Spanish Minuendo = Sustraendo + diferencia
Solved example:

b~ We have saved 3520 euros but we have spent K 245 on 3 computer. How much money (s
leA%7

3520 — P45 = 27275, Answer: 2225 euros is ledt

3.4.- Multiplication

Multiplyina is deing an addition of equal addends. Es hacer una suma de sumandes iaules.
343 A+3+3+3=3F3 x5 =15

We read 3 x & = 15 [ke: ”Three times -A’ve equzfs @Ep‘teen“ or (/Three times -pc\/e s

-pépteen "

The Lactors are the numbers that are multiplied together. The product is the result of
multiplyina,

Solved Example:

2= In my lving—room I have g bookcase (estanteriz) with three shelves (estantes). A there

are {ive books on e3ch she/‘t(} how many books are there?

5 x 3° 25 Answer: I have 1.5 books in my bookczse

2.5.— The properties ¢>-t’3 multiplication

The properties are the closure, commutative, associative, and additive identity.

® Closure property: Mdtiplication of two natural numbers is aloays another natural number.
For example 6 x 2 = 42
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® Commutative property: When two numbers are multiplied together, the product is the
same regardless of the order of the Lictors. For example ¢ x 2= 2 x &

® Associative Property: When three or more numbers are multiplied, the product is the

same reqardless o the arouping ol the Lactors. For example: (2 % 3) x 4= 2 x (3 x &)

® Multiplicative Identity Property: The product of any number and ene cs that number.
For example 5 x 2 = 5.

De££n£t£on.’ (Try to translate the properties into Spanish)

Ley de Composicibn interna: El producto de dos nimeros naturdles es siempre otro

némero natural
Propiedad Conmutativa: El orden de los Lictores no altera el producte

Propiedad Asociativa: Al multiplicar varios nimeros no importa como se aarupen, el

resultade es siempre el mismo

Elemento neutro! Existe un elemento neutro que multiplicade por cudlgquier niémere [o dejz

caual. Es< el uno

3,6, Division

Dividing is to share a quantity inte equal groups. Es repartir en partes iquiles. It is the
inverse of multiplication. In Spanish we write & 2 , but in English it is glways 6 + 2 and

never with the colon ().
14 W
We read 25 + & = 3 [ike: ' Flteen divided by Love equils three
There are ‘@our terms in 3 diviscon: dEV::dend, d::w:sor, quotient and remainder.
® The dividend is the number that is divided. In Spanish is dividendo
® The divisor is the number that divides the dividend. In Spanish is divisor

® The guotient is the number of times the divisor aoes into the dividend. In Spanish is

cociente

® The remainder is 3 number that is too small to be divided by the divisor and in Spanish

is cilled resto.
Solved Example:

g- There are 72 sweets in 7 bag. H we want to distrebute them to 22 children, How many

sweets gre there 4or ezch child?

P2 122 = & Answer: Six sweets {)or each child,
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N

La division puede ser:
3) Exacta Tiene resto cero
b) Entera Tiene resto distinto de cero.
B check £ the division is correct we do the division algorithm (prueba de (1 divisién):
Division Alaorithm:
Dividend = Divisor x Quotient + Remainder;
And in Spanish: Divisor x Cociente + Resto
Solved example:

G— Find out the outcome ol the diviscon 2372 © 23 and then check the result with the

diision ;’@orfthm.'
237 23 = 28 Pemainder = 3

Duvidend = Divisor x Quotient + Bemainder, 23 x 28 + 3 = 237 <0 [t [s correct

4, COMBINED OPERATIONS

4.2.— Distributive property:

La suma de des nimeros multiplicada por un tercero es iqual 2 [a suma del producto de cada

término de a2 suma por el tercer nimero.
For example 4 x (6 + 3) = & % 6 + & x 3,
Asl que para hacer [a multiplicaccdn de un nimero por un paréntesis que tiene una suma:
12 %x ( 3+ 85 )= 22x 8= 96 First, the brackets and then the multiplication
22 x (3 + 5 )= 36+ bo=996  Applying the distributive property.
Solved example:
20— Do the operation & x (22 + 45) in two ditferent ways:
S x(22+ 45 )75 x 57 = 285 First, the brackets
5 x (22 + 45) = bo + 225 = 285 Aoplying the distributive property
Solve the exercise:
éA.— Do the 1(27//0;4)4’03 operations in two dif¥erent ways:
72) 22 x (22 + ¢4) =
b) 3x(2+2+32)=

c) (22 + 30) x & /
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4.2~ Order o the operations

When expressions have more than one operation, we have to Lollow rules Lor the order of

operations:
® Reala 2. Primero se hace cualquier opericitn entre paréntesis.
® Regfa 2 Después multiplicaciones y divisiones, de izquierda 3 derecha.
® Regfa 2! Por lltimo sumas y restas, de izquierda 3 derecha.
To remind this you can use the BODMAS rule:
B: Brackets
O: Orders (potencias)
D M: Duviscons and Multiplications
A S Additions and subtractions
Solved Examples:
22— Solve 3 + 6 x (5 + 4) - 3 - 2 using the order of operations.

Step 20 3+ 6 x (5 +4) + 3-72 =3+6x 9+ 3- 7 Brackets

Step 22 3+6 x 9+ 3-2 =3+5¢+3-72 Multiplicztion
Step 37 3+ 54+ 3- 23+ 287 Division
Step ¥ 3+ 28-2F=22 -7 Addition

Step & 22 - 7 = 24 Subtraction

22- Evalate 7 - & + (8 = 3) x 2 + & using the order of operations.

Step 20 T-85 +(8-3)x2+6 =9-85 + 5 x2+ 6 Brackets

Step 22 T-8&5 + &5 x2+6 = T-2x2+6 Doiscon
Step 3. T-2x2+6 = T-2+6 Multiplication
Step ¢ T-2+6=F +6 Subtraction
Step 57 P+ 6= 23 Addtcon

Como ves en los ejemplos antercores las multiplicaciones y divisiones o s sumias y [s restas

se van rezlizande de iegquierds 3 derecha) nunca de dos en dos.

S dentro de un paréntesis hay varias operaciones volveremos g aplicar Iz regla BODMAS 7 su

vez dentro del paréntesis como se ve en el siguiente ejemplo:

23.- Evaluate 250 + (6 + 3 x 8) = & using the order oL operations.

Solution:
N J
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Step 20 250 + (6 +3 x 8) -85 =250 + (6 +2¢4) - & Multiplication inside
brackets

Step 20 250 + (6 +24) -5 =250 + 30 - & Addition inside
bracikets

Step 30 250 + 30 -85 = 5 -5 Duviscon

Step ¢ & -& o Subtraction

Solve the exercise!
24.— Solve using the oreler N operations.
72) §+2x(20—2x &5 +2)— 3=

bY 20 — 3 x2+35 (5 —4+3x2)=

&.- SOLVING PROBLEMS

In order to solve prob!ems you must @oﬂouo the rules below:
2. Start with a Lirst reading of the problem to know what it is about.

2. Then you do 3 second readina more slowly, in order to understand the problem and Lend
out what data they provide:

2, Write down the data ol the problem clearly, ' et cs 3 aeometric problem, then you can
make 3 drawing. You must also check that the units are all the same. A they are not, then

you will have to chianae them to the approprizte ones:

4. Now you can solve the problem. In this step you do 3ll the necessary operations to solve

the prob!em.’

&. Finally, answerina: Reread the question of the problem and answer it with 3 sentence.

Don't @orge‘t to mention the correct unit and check that the answer makes sense:
2.~ Lee el problema unz vez para szber de qué va
2- Haz unz sequnda lectura para entender mejor el problema y localizar los dates

3.~ Escribe los datos. Si es un problema geométrico podris hacer un dibujo. Comprueba que

todas las unidades son fas mismas y s no deberds cambiarfas
4.- Resuelve el problema. Haz todas [as operaciones necesarids

&~ Dz una respuesta. Lee de nuevo 3 preaunta del problema y contesta con una Lrase. No

olvides las unidades y comprueba que [a respuesta tiene sentide




/@ EI/F}‘.I‘SL\ }-ﬁtlxﬂ A~ €0, Purilvaual seckion oh FES Blas lm}.dm{:)

Solved example:

24— John has saved 350 euros in his bank dccount. He his received 37eurcs as 3 birthday
present and then, he has bought ¢ DVDs which cost 285K each How much money does he

have now?
DATA SOLVE ANSWER
Saved: 35 peuros 35p + 37 = 387 curos
GHY 37euros 4 x 285 = b0 euros A Now, he has 327euros
Spent: 4 x 25euros 37 — bp = 32Feuros

Solve the exercise!

gA— A bookshop buys 5o books at zzewros each I they sell them at 25K each, How much

money will they make?

A~ Comprameos 22 lbros 3 25 euros cada wno A cuinto deberiamos de vender cadz libro

para ganar en total o euros?

6.- MULTIPLES AND FACTORS

b6.2.—- Concept o ultiple

We sy that 2 number 23 is 2 multiple oL another number b ' the division 2 : b is an

exact dovision, that is, £ b contains 3 3 whole number ol times.

And in Spanisht Un némero 2 es miltiplo de otro nimero b si Iz divisibn a: b es
exict3

Para obtener los miltiplos de un nimero lo multiplicamos por 2, 2, 3 y 3asi sucesivamente.
Solved Example:
25— Obtan some multiples of 3, & and #*
3x2, 3x2, 3x3, 3x4% 3x5) 3xb .. so Mdtiples o) 3 = 3, 6, 9, 22, 25, 28 ..
Sx1, 5%2, $x3, SxY, 5x&) $xb ... so Mdtiples of) & = &, 25, 25, 22, 25, 30, ..

Px2, Px2 Px3, Px PxE, Pxb .. so Mdtiples of 7 = 7, 24, 22, 28, 35, 42, ...

6.2.- Concept o-p -pzctor

We say that 2 number b (s 3 Lictor ol another number 3 i the diviscon 3 @ b is an exact

doviscon,.

And in Spanish: Un nimero es divisor de otro nimero 3 si la diviscén 2 : b es

N /
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unad divisién exacti

Por tante, st la diviscén a @ b es exacts, entonces a (el nimero mis arande) es el miltiplo y

b (el nimero mis pequeiio) es el divisor.

Para encontrar los divisores de un nimero debemos hacer probar 3 dividir por todos los
nimeros naturadles que son mis peguefios que &l Pero hay un pequelio truco que es irlos
aarupande por parejas de divisores: Empezamos dividiendo por 2, 2, 3.. y si encentramos un

divisor el cociente es otro divisor. Seauimos asi hasta que empiecen 3 repetirse.
Solved Example:

26.— Obtain 2l the Lactors ol o

G 2= 9 9o 2= 45 9o 3= 3y 9o | 4 = not possible; /2
& =28 o6 = 25, Fo ! 7 =n p,; Fo ! 8 =np, 0 T= 25
o ! 20 = F

(20 and 9 is repeated, so we are done)
So, the tactors ol 9o arer 2, 2, 3, 5, &, 9, 205, 25, 28, 35, 45, G
Solve the -/’o//pu)ir)g exercises’
204~ Find three multiples of) 22 that are between 27 and o
22A4.- Work out i 556 is 7 multiple of) ¢
224.— Find out £ 22 cs 7 Lactor of 244
234~ Which of these numbers is 7 fyctor ol 927

2) 3 b) 2 c) 22 d) 23
244~ Work out all the fhctors of the 100//&4)[03 numbers:

) 24 b) 27 c) 4 d) 25 e) 2 £ 56
254~ Point out which of these numbers have ex3ctly) three £hetors.

) ¢ b) 25 c) 25 ) 47

6.3.— The properties o multiples and Lactors

Multiples Factors
2) Every number is the mutiple of ctsell 3) Every number is the Lactor of ctseld
Cada nimero es miltiplo de sl mismo Todo nimero es divisor de si mismo

& Example: 3 is the multiple of 2 Example: 3 is the Lactor of 2 _/
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Multiples Factors
b) Every number is the multiple of 2 by 2 is the {actor of any number
Todos los nimeros son miltiplos de 2 1 es divisor de cualquier nimero
Example: # is the multiple of 2 Example: 2 is the Lactor of =
c) 2ero is the multiple of any number ¢) 2ero is not the Lactor of any number
cero es miltiplo de cuzlquier nimero Cero no es divisor de ningin nimero
Example: 0 is the multiple of 2 Example: 2ero is not the Lactor of 2
d) Every number has an inLincte number of |d) The set of the Lactors of a2 number is
multiples. Lencte
Todos los nimeros tienen infinitos El conjunte de divisores de un nimero
miltiplos es fincto

2.— PRIME AND COMPOSITE NUMBERS

St miras 3l ejercicio anterior habris visto que hay nimeros que sblo tienen dos divisores, son
los nimeros primos. Diros, sin embarao tienen mis de dos divisores y se llaman nimeros

compuestos.

So, 3 prime number only has twe Lactors: the number one and tseld. For example. 3, 5, 112,
1—;‘) ete.

A composite number has more than two Lactors. For example: 4, 9, 15, 3p, etc.

An in Spanish.  Un nimero primo es el que tiene dos divisores y un niémero

compuesto tiene mis de dos divisores

Para averiquar si un nimero es primo o compuesto puedes hallar sus divisores, o bien dividirle
por todes los nimeres primos menores que él, si ne encuentras r)ing&n divisor, entences el

4 -
numerso es primo.

A smart procedure to Lind the Lirst prime numbers is the Sieve of Erathostenes. It
consists o a table with the numbers Lrom 2 to 100, like the one below, and now do the

-po{{ou)mg rules:
® MNumber 2 is prime. Circle it) then cross out all the multiples ol 2

® Circle the next number that is not crossed out (3) because it is prime too. And then,

cross out all its multiples.

® Continue in this way, that is, circle the numbers which are not crossed out and cross out

all ts multiples until you Lencsh with the table. Then you will have got the Lrrst prime numbers
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lower than z2oo.

22| 22| 23| 24|25 | 26| 27| 28| 29| 20

22| 22| 23| 24 |25 | 26 | 27| 28 | 29| 2o

32| 32| 33| 3% |35 (3|3 38| 39| 4o

4z [ 42| 43| we |45 |46 |42 | 48| 49| 50

52|52 53| 54|55|56|57|5¢8]| 59| 6o

b1 | 62| 63| bh |65 |6l | 7| b8 | 69| #o

22| 22| 23| 24|25 | 26| 22| 28| 29| 0

g1 | 82| g3 | g4 | g5 | g6 | g=>| g8 | e | o

gr | 2| gz | o |95 | a6 | 97| 98| a7 | 200

Solve the po//ou)ir)g exercises’

264~ Work out the 4fictors o) the numbers below and then point out which ones are prime

numbers.

7) g b) 202 c) 57 45

g8.— DIVISIBILITY RULES

Las reglas de diviscbilidad te ayudan 3 saber si un nimero es miltiplo de otro sin hacer [
division,

® Dile of number 2 A number is diviscble by 2 A cts last diait (s either £ or an even
number. Un nimero es divisible por 2 st su Gitima cifra es o 6 wn nimero par. Example: 46,

200, 34, 108...

® Dule of number 2 A number is divisible by 3 A the sum of s diacts is a multiple of 2.
Un nimero es divisible por 3 si l[a suma de sus cifras es miltiplo de 3. Example: 45, 105,

200, 417

® Dule of number & A number is divisible by 4 i its two last diaits are multiples of 4. Un
nimero es diviscble por & si sus dos 4ltimas cras son miltiplo de 4. Example: 100, 22%, 3tp,
bbk4....

® Dule of number & A number is divisible by & A &t ends in o or §. Un nimero es miltiple
de § si acaba en 0 5 5. Example. 200, 345, 650, 800 ...

® Dule ol number . A number is divisible by 4 A the sum of its diaits is a multiple of 4,

/
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Un nimero es divisible por < si la sumz de sus cidras es miltiple de 9. Example: 81, 333,
450, 12278....

® Dule ol number 20: A number :ts diviscble by 20 AL & ends in . Un nimero es diviscble

por 10 si acaba en o. Example: 3o, 4vo, Soo.

® Dule of number 22: A number is divisible by 22 i the dflerence between the sum of
the diatts on odd positions and the sum ol the diatts on even positions is o) 21 or 3
multiple of 22. Un nimero es diviscble por 22 si la diferencia entre la suma de las cefras
en posicién par y 3 sum3a de [s cilras en posicibn impar es o, 11 o un miltiplo de 21.
Example: 1222, 3652

Solve the #0//01«)[/}3 exercises’

2 74— Use the divischility rules to complete the 1()0//0u)[/)3 table:

Diviscble by 2 | 3| ¢ | 5| 9]|20|22]|25]|200

325

990

1.84¢

12.300

1424%0

284- Find out two mumbers with 4ive digits that are diviscble by both 2 and & and aren't
diviscble by 200

294~ Write down two numbers with Live digits that are multiples ot
2) 3 and 22 but not of 7

b) 9 and 22. Are they multiples of) 37

9.— PRIME FACTOR DECOMPOSITION OF A NUMBER

Cada nimero compuesto puede escribirse como un producte de nimeres, 1 veces incluso como

varies productes distintes:
Example: 25 = & x 3 242 %x 2273 x €73 x 2 x %72 x 27 ..

Pero cada nimero puede ser escrito inicamente como un producte de nimeros primos que es
inico. Encontrar ese producto es lo que llamamos descomposiciébn en Loctores primes. In

English we call &t prime Lactor decomposition of 2 number.
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Sc tenemos un nimero pequerio podemos hacer [a descomposicién mentalmente, pero recuerds

sblo puedes usar nimeros primos
Example: 6 = 2 x 3 2= 4 xb6=2x2x2x32 x3

S¢ tenemos un nimere mayor haremos divisiones sucesivas empezando por 2, cuande termines
por 3 (sblo divisores primos). El producto de todes los divisores es [a descomposicién en

Lactores primos.
Solved Example:

18- Work out the prime decomposition ol 3600

3600(2 3600

180012 1800

900 |2 900

45012 450

295 225

7513 _ e

255 o

515 51
1

QTAITWW NN NN

o2 x 3 x 5

Hint: H the number ends in zero, you can chanae each zero by the Lactors 2 x &, so A the
last two diatts are zeros, the prime decomposition will have 2" x &7 Truco. Cuando el nimero
acabe en o, se puede cambiar cada cero por los Lactores 2 x &, asi que st las des ltimas

cilras son cero la descomposicibn en Lactores primos tendri 20 x &

Solved Example:

19~ Work out the prime decomposition of 25voo and 18pooe
2000725 x 2 x 585 x k& F x5
180000 = 18 x 2 x §=2x ¥ x 2 x5 =2 x ¥ x §

Solve the -/’o//pu)ir)g exercises’

204~ Work out the prime 4ictor decomposition of) the #o//ou)mg numbers:

2) 208 ) 77 el 42 d 3% e) 200 £) g0
224.- Complete these prime Lyctor decompositions:

2 3r=2 x P x & b)) 3007 x 7 x 5

20— THE HIGHEST COMMON FACTOR AND THE LEAST COMMON MULTIPLE

20.2.— Concept o the highest common £=ctor (HCF)
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Vamos a caleular los divisores de varios nimeros, por eemplo 20, 48, &4 Puedes mirar el

apartade 1.2 si no recuerdds como se hacla.
Factors of 20! 1,2 % 5,6, 120, 15, %0
Factors of 4g: 1,2 3 4 6, 8 12, 16, 24, 48
Factors of 54 2,2, 3, 6, 9, 28, 27, S¢4

Ahora vamos 2 eleair los divisores comunes 2 los tres nimeros:
Factors of 20! 2, 2 3, 5,86, 20, 25, 30
Factors ol 4 2, 2, 3, 4, &, 8, 22, 26, 24, 48
Factors ol 54 2, 2, 3, &, 9, 28, 27, &4

Cudl es el mayor de todos? Es el &6 por lo que el miximo comin divisor de 3p, 48 y 54 es el
6

DeLinction:

The highest common Lictor of several numbers cs the largest number that evenly divides inteo
all o them

An in Spanishi El mixime comin divisor de varios nimero es el mayor nimero que los divide 3
todos

20.2.—~ Rule -{-\or ca!culaﬁng the h.c.-{)

A veces puede llevar mucho tiempo averiguar todos los divisores de varios nombres por lo que

hace L4t un métode mis sencillo.
Regla:

“T work out the hel of several numbers, Lrrst you have +to Lind  the prime Lactor
decomposition ol the aiven numbers and then, to take the common Lactors with the least

W
index .

And in Spanish: Para clacular el mc.d. de  varios nimeros, primero se descomponen en

-pzc-tores primos y después se toman los -pzc-tores comunes con el menor exponente
Solved example:
20~Find out the hel) of) numbers 36, 48 y 2.

2.— Write them s 3 product of prime hctors:
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Go =23 -5
2.— Take the common #:ctors with the least ndex:
hed =236

We can also do it in the English way. It consists of writing all the Lhctors of) each number
in 7 row and then mark the common ones.

Go =23 35
Seralamos los Lyctores que sean comunes en los tres nimeros:
3%=-2-2"-3"-3
4g =2 2223 med. =2 3= 6
Go =2 -3 35
Solve the -/’o//pu)ir)g exercises’
224~ Work out the 4ictors o) the numbers below and then Lind out the het
72) 2 and 26 b) 3 and 25
c) 9 22 and 28 d) 27, 36 and 63
234 Find out the hel) of the ‘z()o//owmg numbers using the Spanish and the English methods:

2) 4 &, 28 and 32 b) 3, 4 22, 36 and 48

120.3.— Concept o-{-\ the least common multiple (ecm)

En este caso vamos 2 hallar los miltiplos de varios nimeros, por ejemplo 2 y 3
Mdtiples of 20 2, 4, &, 8, 10, 22, 24, 16, 18, 20, 22, 24, 26, 28, 30, 32,..
Mutiples of 3. 3, 6, 9, 22, 15, 18, 22, 24, 27, 20, 33, 36,...

Anora, escogeremos los miltiplos comunes de ambos nimeros:
Mdtiples of 22 2, 4, &, 8, 20, 22, 14, 16, 2.8, 20, 22, 2%, 26, 28, 38, 32,..
Mdtiples of 2. 3, &, 9, 22, 25, 2.8, 22, 24, 27, 30, 33, 26,..

iCudl es el mis pequedio? Es & por tanto & es el minimo comin miltiplo de 2 y 3.

De-pinition.’ The least common multiple o-p several numbers is the smallest number that is
multiple ol all of them.

And in Spanish: El menor comin miltiple de varios nimeros es el menor nimere que es miltiplo

N /
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N

de todes ellos

20.4.— Rule -por cafcula'tmg the [em

Como en el caso del mec.d. necesttamos wna reala mas Licil para caleular el mem. sin

necesidad de halar todes los miltiplos de los nimeros. esta reala es:
Regfa:

“T work out the lem of several numbers, Lirst wrete them as 2 product ol thecr prime

Lictors and then take the common and non—common Lactors with the hiahest index.”

And in Spanish: Para caleular el mc.m. De varios nimeros, primero se halla a2 descomposicion

en factores primos y después se toman los comunes y no comunes con el mayor exponente.
Solved example:
22.— Find out the lem of) numbers 36, 48 and o

2.- First obtain the prime Lhctor decomposition:

2= Now, take the common and non-common Lhctors with the highest index:
lem=2" -3 - &= 22

A pesar de tener estis regfas es unz buena idea acostumbrarse a caleular el med. y me.m.
mentalmente cuando los nimeros son pequedos. Sélo tienes que pensar en un miltiplo pequero

o en un divisor grande de los nimeros dados.
Solved example:

22— Find out mentally the het and the lem o) the numbers below:

2 3ad 5 bl =2 lem = 25
b) 2 and & bl = 2 lem = 4
c) & and 255 hel = 3 lem = 30

Solve the -/’a//pu)[ng exercises’
294.— Work out the lc.m. 01() the numbers below:
2) 9 22 and 28 b) 27, 36 and 63

254~ Work out the [c.m of the 14)//0«)[/73 numbers. What conclusion do you rezch?

2) 2 4 8 and 26 b) 3, 4 6 and 22 _/
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UNIT 2: THE NATURAL NUMBERS SET. REVISION SHEET

© 7o master the dedinitions and theory of the unct / Dominar las
dediniciones y zspectos tebricos del temz

2.What are the natural numbers used Lor? What numbers are they? What are they
called in Spanish?

2.3Qué es un sistema de numeracitn?

3.0ur numeral system (s decimal and positional, what does it mean? (Answer in

Spanish e you pre@eﬂ
4 Write the name of the delferent place-values in 2 number in Enalish and in Spanish.

5.What properties do the addition and multiplication o natural numbers have? Write
the name in Spanish and English and the dedinition only in Spancsh.

6.The operation & x (2 + 3) can be done in two diel’ferent ways. What is the name
ol this property 7 Answer in Spanish and in Enalish

2. you have several combined operations, what is the order you have to Lollow? Ty

to answer in Eng!ﬁsh.

8.What are the two operations related to an addition? And to 3 division? Try to

answer in Er)gfish.

o T2 know how to describe z number in words or how to write it in
A’gures, with 3t least nine digits / Szber leer y escribir nimeros de

2/ menos nueve cifras
9. Desercbe the @oﬂowing numbers in words in Spanish and English:
3) 15.002.365 b) 152.365.002 c) b636.00%.bo0.003
1o.Write the -z(\of!owing numbers in ‘z/»\igures:
2) Dos billones trescientos mil millones ciento uno
b) Trece mil descientos millones treinta y una mil cuarenta y cinco
¢) Fourteen thousand twenty millzon Live hundred Lour thousand and three

d) Twe billcon three hundred @or‘ty Lve thousand twenty million ten thousand and two
hundred.

o To write the decimal decomposition of 7 number and to write z
number knowing its decimal decomposition/ Lbtener (2 descomposicién
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decimal de un nimero y escribir «n nimero 3 partir de sus

descomposicién decimal

22. Write the decomposction ol the @o!fowing numbers. Write the place values in
Enalish and in Spanish.

3) 25.062.1223 b) 15%.002.25% ¢) 354 078.001.02%

12. Write the numbers described by:
2) 232 Miles de millon + 32 Unidades de millar + 45 Decenas + 3 Unidades:
b) 2 Decenas de millon + 23 Decenas de millar + 362 Decenas:

¢) 2% Thousands ol Millions + 5 Hundreds o Thousands + 22% Thousands + 3
Uncts

d) 5 Hundreds ol Millions + 23 Millions + 55 Tens ol Thousands + 3%
Hundreds + & Uncts

© T do the Lour basic operations with natural numbers / Rezlizar [1s
cuztro opericiones bisicas con nimeros naturiles
13, Find out the outcome of the @o!{ou)mg operations:

3) 23254 + 252908 + 5,237 + 37 =

b) 246,893 — 12.99¢ =

c) 26 x 279 =

d) 8438 x 2004 =

e) 37563 P05 =

D 23242 ¢ 2200 =

7o solve combined operations with and without brackets / Reazlczar

operaciones combinadis con y sin paréntesis.

14— Do the next combined operations -poffou)ing the rues {Lor the order of
operations:

AN2— 12020+ 3 x (2 +3)=
Y25 — 3 x4 +2 x5 — 4=

W +5)Y:3—(2+D+2x4-=

A2 — 20 2+4 x(8—3x2+5)=
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e) (3% — 22) x 3+ 36 : (4 + g) =
MNe—23x(2+23x2—85)—20:2=

* To solve problems that use operiztions with naturdl numbers / Resolver

problemas gue usen operaciones con nimeros naturiles

15. DOne cyclist has cycled 7€ km ol the 153 that 2 staae is. How many kilometres

does he still have to cycle?

26. Milo has bouaht 20 tickets to the theatre and Gloria buys another ¢ Lor the
pupils whe have decided to come 3t the last minute. How much do they have to pay
between them i each tickets costs F¥(?

17. Five brothers and sisters receive 2%.300 ¥ each 3s an inheritance -prom their

uncle Tom. How much would they receive 510 there were only three o1/~\ them”?

18, The sum ol three numbers is 450, The two smallest ones are 25 and 224 What

(s the other number?
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